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METHOD, SYSTEM, AND DEVICE FOR USER
DETACHMENT WHEN A HANDOVER OR
CHANGE OCCURS IN HETEROGENEOUS
NETWORK

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 12/479,216, filed on Jun. 5, 2009, which
is a continuation of International Application No. PCT/
CN2008/071842, filed on Jul. 31, 2008. The International
Application claims priority to Chinese Patent Application No.
200710137568.8, filed on Aug. 7, 2007. The afore-mentioned
patent applications are hereby incorporated by reference in
their entireties.

FIELD OF THE TECHNOLOGY

[0002] The present invention relates to the network com-
munication technology and more particularly to a method,
system, and device for user detachment when a handover or
change occurs in a heterogeneous network.

BACKGROUND

[0003] To improve the competitiveness of networks in the
future, a new evolution network is now researched for a
3rd-generation partnership project (3GPP) network. FIG. 1is
a schematic structural view of an evolution network system
for a 3GPP network. The system includes: an evolved UMTS
terrestrial radio access network (E-UTRAN), for implement-
ing all functions related to the wireless feature of the evolu-
tion network; a mobility management entity (MME), for
mobility management of a control plane, including manage-
ment of a user context and a mobility state and allocation of
temporary user identities; a serving gateway (serving GW)
entity, for acting as a user plane anchor point between access
networks of the 3GPP network for terminating the E-UT-
RAN; a packet data network gateway (PDN GW) entity, for
acting as a user anchor point between an access network of the
3GPP network and an access network of a non-3GPP net-
work, and an interface for terminating the external PDN; a
policy and charging rule function (PCRF) entity, for imple-
menting functions of policy control decision and flow-based
charging control; and a home subscriber server (HSS), for
storing subscription information of users.

[0004] The UMTS terrestrial radio access network (UT-
RAN) or GSM/EDGE radio access network (GERAN)
implements all functions relevant to the wireless feature of
the existing UMTS/GPRS network; a serving GPRS support-
ing node (SGSN) implements functions of route forwarding,
mobility management, session management, and user infor-
mation storage in the GPRS/UMTS network.

[0005] IP access networks of the non-3GPP network
mainly include access networks defined by non-3GPP net-
work organizations, for example, wireless local area network
(WLAN), worldwide interoperability for microwave access
(Wimax), and code division multiple access (CDMA) net-
work.

[0006] An authentication, authorization, and accounting
server (AAA server) mainly implements access authentica-
tion, authorization, and accounting for user equipment (UE).
[0007] Itshould benoted that, the schematic structural view
of FIG. 1 is not the only schematic structural view of the
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evolution network system for a 3GPP network. The evolution
network of a 3GPP network may have various structures.
[0008] One requirement on the evolution network of a
3GPP network is to realize the handover or switching of the
UE between a 3GPP network and a non-3GPP network. FIG.
2 is a flow chart of a process that the UE is handed over or
switched from a 3GPP network to a non-3GPP network in the
prior art. The process includes the following steps.

[0009] In Step 201, the UE accesses the 3GPP network
through a serving GW and a PDN GW.

[0010] In FIG. 2, the mobility management network ele-
ment (MME) and the serving GW belong to the 3GPP net-
work, a non-3GPP GW belongs to the non-3GPP network,
and the PDN GW and HSS/A A A server are common network
elements shared by the 3GPP network and the non-3GPP
network.

[0011] InStep 202, the UE triggers the handover or switch-
ing from the 3GPP network to the non-3GPP network.
[0012] In Step 203, the UE sends an Access Request mes-
sage to the non-3GPP GW, and requests to access the non-
3GPP GW.

[0013] As for a WLAN system, the non-3GPP GW in this
step is an evolved packet data gateway (EPDG); as for a
Wimax system, the non-3GPP GW in this step is an access
service network gateway (ASN GW); and as for a CDMA
system, the non-3GPP GW is an access gateway (AGW).
[0014] In Step 204, an access authentication process is
performed between the UE, the non-3GPP GW, and the HSS/
AAA server, and the non-3GPP GW obtains the PDN GW
address information used by the UE.

[0015] In Step 205q, the non-3GPP GW sends a proxy
binding update message to the PDN GW.

[0016] In this step, it is assumed that an interface protocol
between the non-3GPP GW and the PDN GW is the proxy
mobile internet protocol (PMIP). If an interface protocol
between the UE and the PDN GW is the client mobile internet
protocol (CMIP), Step 2054 is replaced by Step 2055, in
which the UE sends a binding update message to the PDN
GW.

[0017] In Step 2064, the PDN GW sends a proxy binding
acknowledgement message to the non-3GPP GW.

[0018] In this step, it is assumed that the interface protocol
between the non-3GPP GW and the PDN GW is the PMIP. If
the interface protocol between the UE and the PDN GW is the
CMIP, Step 2064 is replaced by Step 2065, in which the PDN
GW sends a binding Ack message to the UE.

[0019] In Step 207, the non-3GPP GW returns an access
accept message to the UE.

[0020] In Step 208, the PDN GW sends a delete bearer
request message to the serving GW, and the serving GW
sends the delete bearer request message to the MME.

[0021] In Step 209, the MME deletes bearer resources
related to the UE, returns a delete bearer response message to
the serving GW, and the serving GW returns the delete bearer
response message to the PDN GW.

[0022] The above flow is a specific example of the process
that the UE is handed over or switched from a 3GPP network
to a non-3GPP network. Certainly, the handover or change
process is not limited to the above descriptions. A 3GPP
network involved in the handover or change may be GERAN,
UTRAN, or EUTRAN. A non-3GPP network involved in the
handover or change may be WLAN, Wimax, or CDMA sys-
tem.
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[0023] Once the UE accesses a 3GPP network, the 3GPP
network creates bearer resources of the UE and a mobility
management context of the UE. The mobility management
context of the UE exists in the MME. Furthermore, bearer
resources of a 3GPP network and a mobility management
context of a 3GPP network are also created in the UE. There-
fore, when the UE is handed over or switched from a 3GPP
network to a non-3GPP network, user detachment needs to be
performed to save network resources. The user detachment
includes detachment of the 3GPP network and detachment of
the UE. The detachment of the 3GPP network indicates that
the 3GPP network deletes the bearer resources of the UE and
the mobility management context of the UE, and the detach-
ment of the UE indicates that the UE deletes the bearer
resources of the 3GPP network and the mobility management
context of the 3GPP network. Here, the mobility management
context of the UE exists in the MME.

[0024] However, in the process shown in FIG. 2, when the
UE is handed over or switched from a 3GPP network to a
non-3GPP network, the 3GPP network merely deletes the
bearer resources of the UE, but does not delete the mobility
management context of the UE, and meanwhile, the UE does
not delete the bearer resources and mobility management
context of the 3GPP network as well.

[0025] As known from the above that, the prior art neither
provides a method for 3GPP network detachment when the
UE is handed over or switched from a 3GPP network to a
non-3GPP network, nor provides a specific method for user
detachment of the UE when the UE is handed over or
switched from a 3GPP network to a non-3GPP network. That
is to say, no specific solution for user detachment when han-
dover or change occurs in a heterogeneous network is pro-
vided in the prior art.

[0026] In addition, if the UE has a single radio capability,
that is, the UE can access only one network, after the UE is
handed over or switched from a 3GPP network to anon-3GPP
network, user detachment needs to be performed, that is, the
3GPP network needs to detach the UE, and the UE needs to be
detached from the 3GPP network. The detaching, by the
3GPP network, the UE includes that the 3GPP network
deletes the bearer resources of the UE on the 3GPP network
side, and the mobility management context of the UE in the
MME. The detaching, by the UE, from the 3GPP network
includes that the UE deletes the bearer resources and mobility
management context created when the UE accesses the 3GPP
network.

[0027] Ifthe UE has a dual radio capability, that is, the UE
can access two networks at the same time, after the UE is
handed over or switched from a 3GPP network to anon-3GPP
network, it is judged whether the 3GPP network needs to
detach the UE according to, for example, information of
operator policies. In other words, the prior art does not pro-
vide a solution for determining whether to perform the user
detachment when the UE is handed over or switched from a
3GPP network to a non-3GPP network.

[0028] To sum up, during researches and applications, the
inventor(s) of the present invention finds that the prior art has
at least the following problems: the prior art neither provides
a specific solution for user detachment when a handover or
change occurs in a heterogeneous network, nor provides a
solution for judging whether to perform user detachment
when handover or change occurs in a heterogeneous network.

SUMMARY

[0029] An embodiment of the present invention provides a
method for detaching a user when a handover or change
occurs in a heterogeneous network.

Oct. 6, 2011

[0030] Anembodiment ofthe present invention further pro-
vides another method for detaching a user when a handover or
change occurs in a heterogeneous network.

[0031] Anembodiment of the present invention provides a
system for detaching a user when a handover or change
occurs in a heterogeneous network.

[0032] Anembodiment of the present invention provides a
device for detaching a user when a handover or change occurs
in a heterogeneous network.

[0033] Anembodiment ofthe present invention further pro-
vides adevice for detaching a user when a handover or change
occurs in a heterogeneous network.

[0034] A method for detaching a user when handover or
change occurs in a heterogeneous network includes the fol-
lowing steps.

[0035] First, a UE is handed over or switched from a source
network to a target network.

[0036] Next, a network element on a network side deter-
mines whether to detach the UE from the source network; if
yes, the UE is detached from the source network.

[0037] Another method for user detachment when a han-
dover or change occurs in a heterogeneous network includes
the following steps.

[0038] First, a UE triggers handover or switching from a
source network to a target network.

[0039] Next, the UE determines whether to be detached
from the source network; if yes, the UE is detached from the
source network.

[0040] A system for user detachment when a handover or
change occurs in a heterogeneous network includes a UE and
a network side.

[0041] The UE is adapted to be handed over or switched
from a source network on the network side to a target network
on the network side.

[0042] The network side is adapted to hand over or switch
the UE from the source network to the target network, and
detach the UE from the source network.

[0043] A device for detaching a user when a handover or
change occurs in a heterogeneous network includes a second
handover or change module and a second detachment module
on a network side.

[0044] The second handover or switching module is
adapted to hand over or switch a UE from a source network on
the network side to a target network on the network side.
[0045] The second detachment module is adapted to detach
the UE from the source network.

[0046] A device for detaching a user when a handover or
change occurs in a heterogeneous network includes a first
handover or change module and a first detachment module in
a UE.

[0047] The first handover or change module is adapted to
hand over or switch the UE from a source network to a target
network;

[0048] The first detachment moduleis adapted to detach the
UE from the source network.

[0049] As known from the above solutions that, in the
embodiments of the present invention, when a handover or
change occurs in the heterogeneous network, the UE is
detached from the source network after being determined by
the source network or the UE is detached from the source
network after being determined by the UE. Thus, detachment
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of'the user is realized by the source network or the UE, when
the handover or change occurs in the heterogeneous network.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] FIG.1isaschematic structural view of an evolution
network system for a 3GPP network in the prior art;

[0051] FIG. 2 is a flow chart of a process that the UE is
handed over or switched from a 3GPP network to anon-3GPP
network in the prior art;

[0052] FIG. 3 is a flow chart of a process that a network
element in a 3GPP network acquires terminal capability of
UE and access policy information of an operator when the UE
accesses the 3GPP network according to an embodiment of
the present invention;

[0053] FIG. 4 is a flow chart of a process that a network
element in a 3GPP network acquires terminal capability of
UE and access policy information of an operator when a
location area or terminal capability of the UE changes accord-
ing to an embodiment of the present invention;

[0054] FIG. 5 is a flow chart of a process that a network
element in a non-3GPP network acquires terminal capability
of UE and access policy information of an operator when the
UE accesses the non-3GPP network according to an embodi-
ment of the present invention;

[0055] FIG. 6 shows a first example of a method for user
detachment when a handover or change occurs in a heteroge-
neous network according to an embodiment of the present
invention;

[0056] FIG. 7 shows a second example of the method for
user detachment when a handover or change occurs in a
heterogeneous network according to an embodiment of the
present invention;

[0057] FIG. 8 shows a third example of the method for user
detachment when a handover or change occurs in a heteroge-
neous network according to an embodiment of the present
invention;

[0058] FIG. 9 shows a fourth example of the method for
user detachment when a handover or change occurs in a
heterogeneous network according to an embodiment of the
present invention;

[0059] FIG. 10 shows a fifth example of the method for user
detachment when a handover or change occurs in a heteroge-
neous network according to an embodiment of the present
invention;

[0060] FIG. 11 shows a sixth example of the method for
user detachment when a handover or change occurs in a
heterogeneous network according to an embodiment of the
present invention; and

[0061] FIG. 12 is a schematic structural view of a system
for user detachment when a handover or change occurs in a
heterogeneous network according to an embodiment of the
present invention.

DETAILED DESCRIPTION

[0062] To make the objectives, technical solutions, and
beneficial effects of the present invention more comprehen-
sible, the present invention is described in detail below with
reference to the accompanying drawings and embodiments.

[0063] FIGS. 6-10 respectively show the first to fifth
examples of a method for user detachment when a handover
or change occurs in a heterogeneous network according to an
embodiment of the present invention. The main ideas of the
examples are described as follows:
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[0064] The UE is handed over or switched from a source
network to a target network; the source network determines
whether to detach the UE from the source network; if yes, the
UE will be detached from the source network; otherwise, the
UE will not be detached from the source network.

[0065] FIG. 11 shows a sixth example of a method for user
detachment when a handover or change occurs in a heteroge-
neous network according to an embodiment of the present
invention. The main idea of this example is described as
follows.

[0066] The UE triggers a handover or switching from a
source network to a target network; the UE determines
whether to be detached from the source network; if yes, the
UE will be detached from the source network; otherwise, the
UE will not be detached from the source network.

[0067] The two networks involved in the handover or
change in the heterogeneous network according to the
embodiments of the present invention may be one of the
3GPP networks (such as a GERAN network, a UTRAN net-
work, or an EUTRAN network) and one of the non-3GPP
networks (such as a WLAN network, Wimax network, or
CDMA network). Specifically, the embodiments include the
handover or switching of the UE from a 3GPP network to a
non-3GPP network or the handover or switching of the UE
from a non-3GPP network to a 3GPP network. Here, the
network where the UE originally exists during the handover
or change process is referred to as the source network, and the
other network involved in the handover or change process is
referred as the target network.

[0068] Then, the handover or switching from a 3GPP net-
work to a non-3GPP network is taken as an example to illus-
trate the first embodiment to the sixth embodiment of the
method for UE detachment when a handover or change
occurs in the heterogeneous network of the present invention.

[0069] The UE and the network element in the 3GPP net-
work acquire the terminal capability of the UE, and the net-
work element obtains access policy information of the opera-
tor, which are provided for being used in the solution for UE
detachment when the UE is handed over or switched from the
3GPP network to the non-3GPP network according to the
embodiments of the present invention. Here, FIGS. 3 and 4
are used to illustrate the process that the network elementin a
3GPP network acquires the terminal capability of the UE and
the access policy information of the operator according to the
embodiments of the present invention. FIG. 3 is a flow chart
of a process that a network element in a 3GPP network
acquires terminal capability of UE and access policy infor-
mation of an operator when the UE accesses the 3GPP net-
work. FIG. 4 is a flow chart of a process that a network
element in a 3GPP network acquires terminal capability of
UE and access policy information of an operator when a
location area or terminal capability of the UE changes after
the UE accesses the 3GPP network according to an embodi-
ment of the present invention.

[0070] Referring to FIG. 3, the process that the network
element in the 3GPP network acquires the terminal capability
of the UE and the access policy information of the operator
when the UE accesses the 3GPP network includes the follow-
ing steps.

[0071] Instep 301, the UE sends an attach request message
carrying terminal capability of the UE to the MME.



US 2011/0244865 Al

[0072] In this step, if the access network of the UE is
GERAN/UTRAN, the SGSN serves as the MME; if the
access network ofthe UE is EUTRAN, the MME serves as the
MME.

[0073] In this step, the terminal capability of the UE is
represented by information element (IE) of the radio capabil-
ity supported by the UE. The radio capability supported by
the UE is a single radio capability (which indicates that the
UE can access only one network at a certain time point) or a
dual radio capability (which indicates that the UE can access
two or more networks at a certain time point). An exemplary
structure of the IE carrying the radio capability supported by
the UE is listed as follows. The IE includes a radio capability
parameter supported by the UE. The parameter may be: 1) the
UE has a single radio capability; 2) the UE has a dual radio
capability.

<UE Network Capability value part> ::=
UE Support Radio Capability

UE Support Radio Capability
0 Single Radio Capability
1 Dual Radio Capability

[0074] In step 302, the UE, the MME, and the HSS/AAA
server implement an authentication process of the UE to
authenticate the UE.

[0075] In step 303, if the MME finds that the UE is in an
invalid state, the MME sends an update location message to
the HSS/AAA server, and registers the UE with the HSS/
AAA server. The update location message carries the termi-
nal capability of the UE.

[0076] In this step, if the access policy information of the
operator is configured in the MME, the update location
request may carry the access policy information of the opera-
tor. The access policy information of the operator includes: 1)
a single radio access, that is, the UE can access only one
access network at a certain time point; and 2) a dual radio
access, that is, the UE can access a plurality of access net-
works at a certain time point.

[0077] In step 304, the HSS/AAA server inserts subscrip-
tion data of a user into the MME.

[0078] In this step, if the access policy information of the
operator is configured or subscribed in the HSS/AAA server,
the HSS/AAA server carries the access policy information of
the operator in the subscription data, and sends the subscrip-
tion data to the MME.

[0079] In step 305, the HSS/AAA server returns an update
location Ack message to the MME.

[0080] In Step 306, the MME sends a create bearer request
message to the serving GW, and the serving GW sends the
create bearer request message to the PDN GW.

[0081] In this step, the MME initiates a default bearer
establishment process, so as to create a default bearer of the
UE in the MME, serving GW, and PDN GW. The create
bearer request message further carries a bearer type IE. The
MME uses the bearer type IE to notify the created bearer type
to the serving GW and the PDN GW. If the MME sets the
bearer type IE to default bearer, the serving GW and the PDN
GW are notified that the created bearer is a default bearer.
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[0082] Inthis step, the terminal capability of the UE and the
access policy information of the operator are carried in the
create bearer request message and sent to the serving GW and
the PDN GW.

[0083] Steps 307 and 308 are performed only when the
policy and charging rules used by the default bearer need to be
obtained from the PCRF, and the access policy information of
the operator is configured in the PCRF.

[0084] Instep 307, the PDN GW sends a PCC rules request
message to the PCRF to obtain the policy and charging rules
used by the default bearer.

[0085] Instep 308, the PCRF returns a PCC rules provision
message to the PDN GW, and the PCC rules provision mes-
sage carries the access policy information of the operator.
[0086] Instep309,the PDN GW andtheserving GW create
a bearer context, and sets the created bearer as the default
bearer; the PDN GW returns a create bearer response message
to the serving GW, and the serving GW returns the create
bearer response message to the MME.

[0087] If the access policy information of the operator is
configured in the PCRF entity, or the access policy informa-
tion of the operator is configured in the PDN GW, or the
access policy information of the operator is configured in the
serving GW, this step includes the following: the create bearer
response message carries the access policy information of the
operator configured by the PCRF, the PDN GW, or the serving
GW.

[0088] In this step, the bearer context created by the PDN
GW and the serving GW includes bearer type information,
which has two values: default bearer and dedicated bearer.
For the default bearer, the PDN GW and the serving GW set
the bearer type information in the bearer context to default
bearer. The PDN GW and the serving GW may know that the
created bearer is a default bearer in the following two man-
ners.

[0089] 1)Instep 306, the MME carries the bearer type IE in
the create bearer request message, and notifies the bearer type
to the serving GW and the PDN GW through the bearer type
IE. If the carried bearer type IE set by the MME is in the value
of default bearer, the created bearer is the default bearer.
[0090] 2) The serving GW and the PDN GW determine
whether the created bearer is the first bearer created in the
packet data network (PDN); if yes, the serving GW and the
PDN GW determine that the created bearer is a default bearer.
[0091] Other bearers are dedicated bearers. In this case, the
serving GW and the PDN GW set the bearer type information
in the bearer context to dedicated bearer.

[0092] Step 310q is performed only when the access net-
work type (RAT type) information in the 3GPP network has
been registered with the HSS/AAA server by the MME.
[0093] Instep310qa,the MME registers access situations of
the UE in the 3GPP network (for example, the RAT type used
by the UE) with the HSS/AAA server.

[0094] Step 31054 is performed only when the RAT type
information of the UE in the 3GPP network has been regis-
tered with the HSS/AAA server by the PDN GW.

[0095] Instep 3105, the PDN GW registers the access situ-
ations of the UE in the 3GPP network (for example, the RAT
type used by the UE) with the HSS/AAA server.

[0096] Through this step, the HSS/AAA server obtains the
access network situations of the UE. For example, in this
embodiment, the HSS/AAA server knows that the RAT type
of'the UE is a 3GPP network type, or a specific network type
in a 3GPP network.
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[0097] The RAT type of the UE includes the following two
situations.
[0098] 1) The RAT type of the UE is categorized into a

3GPP network and a non-3GPP network.

[0099] 2)The RAT type of the UE is a specific network type
used by the UE, for example, GERAN network, UTRAN
network, EUTRAN network, WLAN network, Wimax net-
work, CDMA network, etc.

[0100] In Step 311, the MME returns an Attach Accept
message to a network element on an access side, and the
Attach Accept message carries information of the radio
bearer to be established by the UE.

[0101] As for the EUTRAN access network, the network
element on the access side is ENodeB; as for the UTRAN
access network, the network element on the access side is
RNC; as for the GERAN access network, the network ele-
ment on the access side is BSS. The MME may carry the
access policy information of the operator in the Attach Accept
message.

[0102] In step 312, the network element on the access side
sends a bearer establishment request message to the UE, and
requests the UE to establish a radio bearer. The message
carries the access policy information of the operator sent by
the MME.

[0103] The access policy information of the operator may
also be notified to the UE in a broadcast message of a cell.
[0104] In step 313, the UE establishes the bearer context,
sets the created bearer to a default bearer, and returns a radio
bearer establishment response message to the network ele-
ment on the access side.

[0105] The UE adds bearer type information to the estab-
lished bearer context, and the bear type has the following two
values: default bearer and dedicated bearer. For the default
bearer, the UE sets the bearer type information in the bearer
context to default bearer. The bearer type added to the estab-
lished bearer context by the UE may be acquired through the
following manners.

[0106] 1) In step 311, the MME carries a bearer type IE in
the Attach Accept message, and notifies the bearer type to the
UE by the network element on the access side through the
bearer type IE. For the default bearer, the value of the bearer
type IE carried by the MME is Default Bearer.

[0107] 2) The UE determines whether the created bearer is
the first bearer created in the PDN; if yes, the UE determines
that the created bearer is a default bearer.

[0108] Other bearers are dedicated bearers. In this case, the
UE sets the bearer type information in the bearer context to
dedicated bearer.

[0109] Inthis embodiment, it should be noted that, the HSS
and the AAA server may be configured in different entities or
in a same entity. I[f the HSS and the AA A server are configured
in different entities, the register message sent by the PDN GW
in step 310q is forwarded to the HSS by the AAA server, and
the register message sent by the MME in step 3105 is for-
warded to the AAA server by the HSS.

[0110] FIG. 4 is a flow chart of a process that a network
element in a 3GPP network acquires terminal capability of
UE and access policy information of an operator when a
location area or terminal capability of the UE changes. The
process includes the following steps.

[0111] In step 401, the UE sends a tracking area update or
routing area update request (TAU/RAU request) message car-
rying changed terminal capability of the UE to the MME.
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[0112] If the access network of the UE is GERAN/UT-
RAN, the message sent by the UE is the RAU request mes-
sage; if the access network of the UE is EUTRAN, the mes-
sage sent by the UE is the TAU request message.

[0113] The terminal capability of the UE is represented by
IEs of the radio capability supported by the UE. The radio
capability supported by the UE is a single radio capability
(which indicates that the UE can access only one network at
a certain time point) or a dual radio capability (which indi-
cates that the UE can access two or more networks at a certain
time point). An exemplary structure of the IE carrying the
radio capability supported by the UE is listed as follows. The
IE includes a radio capability parameter supported by the UE.
The parameter may be: 1) the UE has a single radio capability;
2) the UE has a dual radio capability.

<UE Network Capability value part > ::=
UE Support Radio Capability

UE Support Radio Capability
0 Single Radio Capability
1 Dual Radio Capability

[0114] In step 402, the MME sends an update location
message to the HSS/AAA server, and registers the UE with
the HSS/AAA server, in which the update location message
carries the changed terminal capability of the UE.

[0115] In this step, if the access policy information of the
operator is configured in the MME, the update location
request message carries the access policy information of the
operator. The access policy information of the operator
includes: 1) a single radio access, that is, the UE can access
only one access network at a certain time point; and 2) a dual
radio access, that is, the UE can access a plurality of access
networks at a certain time point.

[0116] In step 403, the HSS/AAA server inserts subscrip-
tion data of a user into the MME.

[0117] In this step, if the access policy information of the
operator is configured or subscribed in the HSS/AAA server,
the HSS/AAA server delivers the changed access policy
information of the operator to the MME.

[0118] In Step 404, the HSS/AAA server returns an update
location Ack message to the MME.

[0119] In Step 405, when the MME determines that the
access policy information of the operator and the terminal
capability of the UE has changed, the MME sends an update
bearer request message to the serving GW, and the serving
GW sends the update bearer request message to the PDN GW,
in which the update bearer request message carries the
changed access policy information of the operator and the
changed terminal capability of the UE.

[0120] In this step, the changed access policy information
of'the operator and the changed terminal capability of the UE
are notified to the serving GW and the PDN GW.

[0121] Step 406a is performed only when the RAT type
information in the 3GPP network has been registered with the
HSS/AAA server by the MME and the information has
changed.

[0122] In Step 406a, the MME registers the access situa-
tions of the UE in the 3GPP network (for example, the RAT
type used by the UE) with the HSS/AAA server.
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[0123] Step 4065 is performed only when the RAT type
information in the 3GPP network has been registered with the
HSS/AAA server by the PDN GW and the information has
changed.

[0124] In step 4066, if the RAT type information in the
3GPP network has been registered with the HSS/AAA server
by the PDN GW and the information has changed, the PDN
GW registers the access situations of the UE in the 3GPP
network (for example, the RAT type used by the UE) with the
HSS/AAA server.

[0125] In step 407, the MME returns a TAU/RAU accept
message to the UE, and the MME may deliver the changed
access policy information of the operator to the UE in the
TAU/RAU accept message.

[0126] Thechanged access policy information ofthe opera-
tor may also be notified to the UE in a broadcast message of
the cell.

[0127] FIG. 4 shows the process that the network element in
a 3GPP network acquires the changed terminal capability of
the UE and the changed access policy information of the
operator when the terminal capability of the UE and the
access policy information of the operator both have changed.
The process that the network element in the 3GPP network
acquires the changed terminal capability of the UE or the
changed access policy information of the operator when the
terminal capability of the UE orthe access policy information
of'the operator has changed is similar to the process of F1G. 4,
which thus is not described in detail here.

[0128] The UE and the network element in a non-3GPP
network acquire the terminal capability of the UE, and the
network element acquires the access policy information of the
operator, which are provided for being used in the solution for
UE detachment when the UE is handed over or switched from
the non-3GPP network to a 3GPP network according to the
embodiments of the present invention. FIG. 5 is used to illus-
trate the process that the network element in a non-3GPP
network acquires the terminal capability of the UE and the
access policy information of the operator according to the
embodiments of the present invention. FIG. 5 is a flow chart
of a process that a network element in a non-3GPP network
acquires terminal capability of UE and access policy infor-
mation of an operator when the UE accesses the non-3GPP
network.

[0129] Referring to FIG. 5, the process that the network
element in the non-3GPP network acquires the terminal capa-
bility of the UE and the access policy information of the
operator when the UE accesses the non-3GPP network
includes the following steps.

[0130] Instep501,the UE sends an access request message
carrying the terminal capability of the UE to anon-3GPP GW.
[0131] In this step, if the non-3GPP network is a WLAN
network, the non-3GPP GW is an EPDG:; if the non-3GPP
network is a Wimax network, the non-3GPP GW is an ASN
GW; and if the non-3GPP network is a CDMA network, the
non-3GPP GW is an AGW.

[0132] In this step, the terminal capability of the UE is
represented by IEs of the radio capability supported by the
UE. The radio capability supported by the UE is a single radio
capability (which indicates that the UE can access only one
network at a certain time point) or a dual radio capability
(which indicates that the UE can access two or more networks
at a certain time point). An exemplary structure of the IE
carrying the radio capability supported by the UE is listed as
follows. The IE includes a radio capability parameter sup-
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ported by the UE. The parameter may be: 1) the UE has a
single radio capability; 2) the UE has a dual radio capability.

<UE Network Capability value part > ::=
UE Support Radio Capability

UE Support Radio Capability
0 Single Radio Capability
1 Dual Radio Capability

[0133] Instep 502, an authentication process is performed
between the UE, the non-3GPP GW, and the HSS/AAA
server.

[0134] In this step, if the access policy information of the
operator is configured in the non-3GPP GW, an access
authentication message may carry the access policy informa-
tion of the operator to the HSS/AAA server. The access policy
information of the operator includes: 1) a single radio access,
that is, the UE can access only one access network at a certain
time point; and 2) a dual radio access, that is, the UE can
access a plurality of access networks at a certain time point. In
this step, if the access policy information of the operator is
configured in the HSS/A A A server, the access authentication
message may carry the access policy information of the
operator to the non-3GPP GW.

[0135] In step 503a, the non-3GPP GW sends a proxy
binding update message to the PDN GW.

[0136] In this step, it is assumed that an interface protocol
between the non-3GPP GW and the PDN GW is the proxy
mobile internet protocol (PMIP). If an interface protocol
between the UE and the PDN GW is the client mobile internet
protocol (CMIP), step 503a is replaced by step 5035, in which
the UE sends a binding update message to the PDN GW.
[0137] Inthis step, the terminal capability of the UE and the
access policy information of the operator may be carried in
the proxy binding update message or the binding update
message and sent to the PDN GW.

[0138] Instep 504, if the policy and charging rules used by
the UE need to be obtained from the PCRF, the PDN GW
sends a PCC rules request message to the PCRF to obtain the
policy and charging rules used by the UE.

[0139] In step 505, the PCRF provides a PCC rules provi-
sion message of the policy and charging rules used by the UE
to the PDN GW. If the access policy information of the
operator is configured in the PCRF, the PCRF transmits the
access policy information of the operator to the PDN GW via
the PCC rules provision message.

[0140] Instep 506, if the policy and charging rules used by
the UE need to be obtained from the PCRF, the non-3GPP
GW sends a PCC rules request message to the PCRF to obtain
the policy and charging rules used by the UE.

[0141] In step 507, the PCRF provides a PCC rules provi-
sion message of the policy and charging rules used by the UE
to the non-3GPP GW. If the access policy information of the
operator is configured in the PCRF, the PCRF transmits the
access policy information of the operator to the non-3GPP
GW via the PCC rules provision message.

[0142] In step 508a, the PDN GW sends a proxy binding
Ack message to the non-3GPP GW.

[0143] In this step, it is assumed that the interface protocol
between the non-3GPP GW and the PDN GW is the PMIP. If
the interface protocol between the UE and the PDN GW is the
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CMIP, step 508a is replaced by step 5085, in which the PDN
GW sends a binding Ack message to the UE.

[0144] In step 509, if the RAT type information in the
non-3GPP network is registered with the HSS/AAA server by
the PDN GW, the PDN GW registers the access situations of
the UE in the non-3GPP network (for example, the RAT type
used by the UE) with the HSS/AAA server.

[0145] In step 510, if the RAT type information in the
non-3GPP network is registered with the HSS/AAA server by
the non-3GPP GW, the non-3GPP GW registers the access
situations of the UE in the non-3GPP network (for example,
the RAT type used by the UE) with the HSS/AAA server.
[0146] Through step 509 or step 510, the HSS/AAA server
obtains the access network situations of the UE. For example,
in this embodiment, the HSS/AAA server knows that the RAT
type of the UE is a non-3GPP network type, or a specific
network type in the non-3GPP network. This step is optional.
[0147] The RAT type used by the UE may be processed
through the following two manners.

[0148] 1) The RAT type used by the UE is categorized into
a 3GPP network and a non-3GPP network.

[0149] 2) The RAT type used by the UE is a specific net-
work type used by the UE, for example, a GERAN network,
a UTRAN network, an EUTRAN network, a WLAN net-
work, Wimax network, or a CDMA network.

[0150] In step 511, the non-3GPP GW returns an access
accept message to the UE. The non-3GPP GW may carry the
access policy information of the operator in the access accept
message.

[0151] Inthis embodiment, it should be noted that, the HSS
and the AAA server may be configured in different entities or
in the same entity. If the HSS and the AAA server are con-
figured in different entities, the register message sent by the
PDN GW in step 509 is forwarded to the HSS by the AAA
server, and the register message sent by the non-3GPP GW in
Step 510 is forwarded to the AAA server by the HSS.
[0152] FIG. 6 shows a first example of a method for detach-
ing a user when a handover or change occurs in a heteroge-
neous network according to an embodiment of the present
invention. The method includes the following steps.

[0153] Steps 601-607 are the same as steps 201-207 in FIG.
2

[0154] In step 608a, the PDN GW sends a delete bearer
request message to the serving GW, and then the serving GW
sends the received delete bearer request message to the MME,
and adds a cause IE in the delete bearer request message to
indicate the reason of the deletion, and the MME deletes the
bearer resources.

[0155] In this step, as for the bearer deletion caused by the
handover or switching of the UE from the 3GPP network to
the non-3GPP network, the PDN GW sets the cause IE as
“UE’s accessing RAT changed from a 3GPP network to a
non-3GPP network”. As for the bearer deletion that is not
caused by the handover or change, the PDN GW sets the
cause IE to other values. Alternatively, the delete bearer
request message sent by the PDN GW does not carry the
cause IE, and in this case, once the MME receives the delete
bearer request message sent by the serving GW, the message
is defaulted to be caused by the handover or switching of the
UE from the 3GPP network to the non-3GPP network. In this
embodiment, the message carrying the cause IE is taken as an
example.

[0156] In this step, it is assumed that an interface protocol
between the PDN GW and the serving GW is GPRS tunneling
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protocol (GTP). If the interface protocol between the PDN
GW and the serving GW is the PMIP, step 608a is replaced by
step 6085, in which the PDN GW sends a binding revocation
indication message to the serving GW; the cause IE is added
to the binding revocation indication message; the serving GW
sends the delete bearer request message carrying the cause I[E
sent by the PDN GW to the MME; and the MME deletes the
bearer resources after receiving the delete bearer request mes-
sage.

[0157] As for the binding revocation indication caused by
the handover or switching of the UE from the 3GPP network
to the non-3GPP network, the PDN GW sets the cause IE as
“UE’s accessing RAT changed from a 3GPP network to a
non-3GPP network”. As for the bearer deletion that is not
caused by the handover or change, the PDN GW sets the
cause IE to other values. Alternatively, the binding revocation
indication message sent by the PDN GW does not carry the
cause IE, and in this case, once the MME receives the delete
bearer request message sent by the serving GW, the message
is default to be caused by the handover or switching of the UE
from the 3GPP network to the non-3GPP network. In this
embodiment, the message carrying the cause [E is taken as an
example.

[0158] Step 608a or step 6085 further includes the follow-
ing: the MME deletes the bearer resources after receiving the
delete bearer request message. If the MME finds that all
bearer resources of the UE are deleted, the MME further
determines whether to delete an MM context (i.e., detaching
the UE from the 3GPP network) and whether to send a detach
request message to the UE. Specifically, the process includes
the following circumstances.

[0159] 1) The MME makes the following determination
according to the cause IE carried in the delete bearer request.
The MME determines whether the cause IE carried in the
received delete bearer request message is represented as
“UE’s accessing RAT changed from a 3GPP network to a
non-3GPP network™; if yes, the MME deletes the MM con-
text of the UE, and does not send the detach request message
to the UE; otherwise, the MME sends the detach request
message to the UE and notifies the UE to delete the MM
context and the bearer resources of the 3GPP network in the
UE.

[0160] 2) The MME makes the following determination
according to the IE carried in the delete bearer request and the
terminal capability of the UE. If the MME determines that the
IE carried in the received delete bearer request message is
represented as “UE’s accessing RAT changed from a 3GPP
network to a non-3GPP network”, and the MME knows that
the terminal capability of the UE is “single radio capability”,
the MME deletes the MM context of the UE, and does not
send the detach request message to the UE; as for the bearer
deletion caused by other reasons, the MME deletes the MM
context ofthe UE, and sends the detach request message to the
UE. If the MME knows that the terminal capability of the UE
is “multi radio capability”, the MME does not delete the MM
context of the UE (that is, does not detach the UE from the
3GPP network).

[0161] 3) The MME makes the following determination
according to the IE carried in the delete bearer request and the
access policy information of the operator. If the MME deter-
mines that the IE carried in the received delete bearer request
message is represented as “UE’s accessing RAT changed
from a 3GPP network to a non-3GPP network”, and the MME
knows that the access policy information of the operator is
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“single radio access”, the MME deletes the MM context of
the UE, and does not send the detach request message to the
UE; as for the bearer deletion caused by other reasons, the
MME deletes the MM context of the UE, and sends the detach
request message to the UE. If the MME knows that the access
policy information of the operator is “multi radio access”, the
MME does not delete the MM context of the UE (that is, does
not detach the UE from the 3GPP network).

[0162] 4) The MME makes the following determination
according to the IE carried in the delete bearer request, the
terminal capability of the UE, and the access policy informa-
tion of the operator. Ifthe MME determines that the [E carried
in the received delete bearer request message is represented as
“UE’s accessing RAT changed from a 3GPP network to a
non-3GPP network™, the terminal capability of the UE is
“dual radio capability”, and the access policy information of
the operator is “single radio access”, or if the MME deter-
mines that the IE carried in the received delete bearer request
message is represented as “UE’s accessing RAT changed
from a 3GPP network to a non-3GPP network”, the access
policy information of the operator is “multi radio access”, and
the terminal capability of the UE is “single radio capability”,
or if the MME determines that the IE carried in the received
delete bearer request message is represented as “UE’s access-
ing RAT changed from a 3GPP network to a non-3GPP net-
work”, the terminal capability of the UE is “single radio
capability”, and the access policy information of the operator
is “single radio access”, the MME deletes the MM context of
the UE, and does not send the detach request message to the
UE; as for the bearer deletion caused by other reasons, the
MME deletes the MM context of the UE, and sends the detach
request message to the UE. If the MME knows that the ter-
minal capability of the UE is “dual radio capability” and the
access policy information of the operator is “multi radio
access”, the MME does not delete the MM context of the UE
(that is, does not detach the UE from the 3GPP network).
[0163] In step 609a, the MME returns a delete bearer
response message to the serving GW, and the serving GW
returns the delete bearer response message to the PDN GW.
[0164] Inthis step, the interface protocol between the PDN
GW and the serving GW is the GIP, and if the interface
protocol between the PDN GW and the serving GW is the
PMIP, Step 609q is replaced by step 6095, in which the MME
returns the delete bearer response message to the serving GW,
and the serving GW returns a binding revocation Ack mes-
sage to the PDN GW.

[0165] In step 610, if the MME sends the detach request
message to the UE, the UE deletes the MM context and the
bearer resources after receiving the detach request message,
and returns a Detach Accept message to the MME.

[0166] In step 611, if the MME finds that the subscription
data and the MM context of the UE are deleted, the MME
sends a purge UE message to the HSS/AAA server, and the
HSS/AAA server purges the record of the UE, and returns a
purge UE Ack message to the MME.

[0167] In this step, it is determined whether to delete the
subscription data of the UE by the MME according to the
actual conditions. This step is optional.

[0168] In the above embodiment, after step 607, it is deter-
mined whether to detach the UE from the 3GPP network.
Specifically, the determination process is described as fol-
lows: according to the handover or change in the access
network, or according to the handover or change of the UE in
the access network and the terminal capability of the UE, or
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according to the handover or change of the UE in the access
network and the access policy information of the operator, or
according to the handover or change of the UE in the access
network, the terminal capability of the UE, and the access
policy information ofthe operator, it is determined whether to
detach the UE from the 3GPP network, which particularly
includes the following four circumstances.

[0169] 1)Itis determined whether the UE is handed over or
switched from the 3GPP network to the non-3GPP network;
if yes, the MM context and bearer resources used by the UE in
the 3GPP network are deleted.

[0170] 2)Itis determined whether the UE is handed over or
switched from the 3GPP network to the non-3GPP network
and whether the terminal capability of the UE is “single radio
capability™; if yes, the bearer resources and the MM context
used by the UE in the 3GPP network are deleted.

[0171] 3)Itis determined whether the UE is handed over or
switched from the 3GPP network to the non-3GPP network
and whether the access policy information of the operator is
“single radio access”; if yes, the bearer resources and the MM
context used by the UE in the 3GPP network are deleted.
[0172] 4) It is determined whether the handover or change
of'the UE in the access network, the terminal capability of the
UE, and the access policy information of the operator satisfy
one of the following three conditions: 1. the UE is handed
over or switched from the 3GPP network to the non-3GPP
network, the terminal capability of the UE is “dual radio
capability”, and the access policy information of the operator
is “single radio access™; 2. the UE is handed over or switched
from the 3GPP network to the non-3GPP network, the access
policy information of the operator is “multi radio access”, and
the terminal capability of the UE is “single radio capability”;
and 3. the UE is handed over or switched from the 3GPP
network to the non-3GPP network, the terminal capability of
the UE is “single radio capability”, and the access policy
information of the operator is “single radio access”.

[0173] Ifyes,thebearer resources and the MM context used
by the UE in the 3GPP network are deleted.

[0174] Moreover, the delete bearer request added with the
cause IE in step 608 may be replaced by another message, for
example, replaced by a release bearer request message. The
release bearer request message indicates that the reason for
deleting the bearer is the handover or switching of the UE
from the 3GPP network to the non-3GPP network; alterna-
tively, the delete bearer request message sent in step 608 does
not carry the reason for deleting the bearer, and when the UE
is handed over or switched from the 3GPP network to the
non-3GPP network, a normal delete bearer request is sent to
the MME. In step 608, after receiving the specific message or
the normal delete bearer request message, the MME deletes
the bearer resources; and the operations of the MME after the
bearer resources are deleted are similar to the operations of
the MME after receiving the delete bearer request message.
[0175] As for the first embodiment, it should be noted that
the detachment method in this embodiment is also applicable
to the handover or switching of the UE from a non-3GPP
network to a 3GPP network.

[0176] In step I, after the UE is handed over or switched to
a 3GPP network, the PDN GW sends the binding revocation
indication message to a non-3GPP GW. The message carries
the cause IE indicating the reason for the binding revocation.
As for the binding revocation caused by the handover or
switching from the non-3GPP network to the 3GPP network,
the PDN GW sets the cause IE as “UE’s accessing RAT
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changed from a non-3GPP network to a 3GPP network™; and
as for the binding revocation that is not caused by the han-
dover or change, the PDN GW sets the cause IE to other
values.

[0177] In step II, the non-3GPP GW deletes the bearer
resources after receiving the binding revocation indication
message. [ the non-3GPP GW finds that all bearer resources
of the UE are deleted, the non-3GPP GW further determines
whether to delete the MM context of the UE (that is, to detach
the UE from the non-3GPP network), which specifically
includes the following circumstances.

[0178] 1) The non-3GPP GW makes the following deter-
mination according to the Cause IE carried in the binding
revocation indication message, in which the non-3GPP GW
determines whether the cause IE carried in the binding revo-
cation indication message is represented as “UE’s accessing
RAT changed from a non-3GPP network to a 3GPP network™;
if yes, the non-3GPP GW deletes the MM context of the UE,
and does not send the detach request message to the UE;
otherwise, the non-3GPP GW sends the detach request mes-
sage to the UE, and notifies the UE to delete the MM context
and bearer resources of the non-3GPP network in the UE.
[0179] 2) The non-3GPP GW makes the following deter-
mination according to the IE carried in the binding revocation
indication message and the terminal capability of the UE, in
which if the non-3GPP GW determines that the IE carried in
the received binding revocation indication message is repre-
sented as “UE’s accessing RAT changed from a non-3GPP
network to a 3GPP network”, and the non-3GPP GW knows
that the terminal capability of the UE is “single radio capa-
bility”, the non-3GPP GW deletes the MM context of the UE,
and does not send the detach request message to the UE; as for
the bearer deletion caused by other reasons, the non-3GPP
GW deletes the MM context of the UE, and sends the detach
request message to the UE. If the non-3GPP GW knows that
the terminal capability of the UE is “multi radio capability”,
the non-3GPP GW does not delete the MM context of the UE
(that is, does not detach the UE from the non-3GPP network).

[0180] 3) The non-3GPP GW makes the following deter-
mination according to the IE carried in the binding revocation
indication message and the access policy information of the
operator, in which ifthe non-3GPP GW determines that the IE
carried in the received binding revocation indication message
is represented as “UE’s accessing RAT changed from a non-
3GPP network to a 3GPP network”, and the non-3GPP GW
knows that the access policy information of the operator is
“single radio access”, the non-3GPP GW deletes the MM
context of the UE, and does not send the detach request
message to the UE; as for the bearer deletion caused by other
reasons, the non-3GPP GW deletes the MM context of the
UE, and sends the detach request message to the UE. If the
non-3GPP GW knows that the access policy information of
the operator is “multi radio access”, the non-3GPP GW does
not delete the MM context of the UE (that is, does not detach
the UE from the non-3GPP network).

[0181] 4) The non-3GPP GW makes the following deter-
mination according to the IE carried in the binding revocation
indication message, the terminal capability of the UE, and the
access policy information of the operator, in which if the
non-3GPP GW determines that the IE carried in the received
binding revocation indication message is represented as
“UE’s accessing RAT changed from a non-3GPP network to
a 3GPP network™, the terminal capability of the UE is “dual
radio capability”, and the access policy information of the
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operator is “single radio access”, or if the non-3GPP GW
determines that the IE carried in the received binding revoca-
tion indication message is represented as “UE’s accessing
RAT changed from a non-3GPP network to a 3GPP network”,
the access policy information of the operator is “multi radio
access”, and the terminal capability of the UE is “single radio
capability”, or if the non-3GPP GW determines that the IE
carried in the received binding revocation indication message
is represented as “UE’s accessing RAT changed from a non-
3GPP network to a 3GPP network™, the terminal capability of
the UE is “single radio capability”, and the access policy
information of the operator is “single radio access”, the non-
3GPP GW deletes the MM context of the UE, and does not
send the detach request message to the UE; as for the bearer
deletion caused by other reasons, the non-3GPP GW deletes
the MM context of the UE, and sends the detach request
message to the UE. If the non-3GPP GW knows that the
terminal capability of the UE is “dual radio capability”, and
the access policy information of the operator is “multi radio
access”, the non-3GPP GW does not delete the MM context
of'the UE (that is, does not detach the UE from the non-3GPP
network).

[0182] FIG. 7 shows a second example of the method for
user detachment when a handover or change occurs in a
heterogeneous network according to an embodiment of the
present invention. The method includes the following steps.

[0183] Steps 701-707 are the same as steps 201-207 in FIG.
2

[0184] In step 708a, the PDN GW determines whether to
delete the default bearer of the UE; if yes, the PDN GW sends
the delete bearer request message corresponding to the
default bearer to the serving GW, and the serving GW sends
the received delete bearer request message to the MME.
[0185] The default bearer is a part of the bearer resources.
[0186] Inthis step, the interface protocol between the PDN
GW and the serving GW is the GTP. If the interface protocol
between the PDN GW and the serving GW is the PMIP, step
708a is replaced by step 7085, in which the PDN GW sends
the binding revocation indication message to the serving GW,
and the serving GW determines whether to delete the default
bearer of the UE; if yes, the serving GW sends the delete
bearer request message corresponding to the default bearer to
the MME, and the MME deletes the MM context and the
bearer resources.

[0187] In step 708a or 7086, the PDN GW/serving GW
determines whether to delete the default bearer of the UE in
the following manners. The PDN GW/serving GW deter-
mines whether to delete the default bearer of the UE accord-
ing to the handover or change of the UE in the access network,
oraccording to the handover or change of the UE in the access
network and the terminal capability of the UE, or according to
the handover or change of the UE in the access network and
the access policy information of the operator, or according to
the handover or change of the UE in the access network, the
terminal capability of the UE, and the access policy informa-
tion of the operator. The terminal capability of the UE and the
access policy information of the operator are obtained by the
network elements according to the flows shown in FIGS. 3
and 4. Specifically, the determination process includes the
following circumstances.

[0188] 1) The PDN GW/serving GW determines whether
to delete the default bearer of the UE according to the han-
dover or change of the UE in the access network, in which the
PDN GW/serving GW determines whether the UE is handed
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over or switched from the 3GPP network to the non-3GPP
network; if yes, the PDN GW/serving GW determines to
delete the default bearer of the UE, and sends the delete bearer
request message corresponding to the default bearer to the
MME.

[0189] 2) The PDN GW/serving GW determines whether
to delete the default bearer of the UE according to the han-
dover or change of the UE in the access network and the
terminal capability of the UE, in which the PDN GW/serving
GW determines whether the UE is handed over or switched
from the 3GPP network to the non-3GPP network and
whether the terminal capability of the UE is “single radio
capability”; if yes, the PDN GW/serving GW determines to
delete the default bearer of the UE, and sends the delete bearer
request message corresponding to the default bearer to the
MME.

[0190] 3) The PDN GW/serving GW determines whether
to delete the default bearer of the UE according to the han-
dover or change of the UE in the access network and the
access policy information of the operator, in which the PDN
GW/serving GW determines whether the UE is handed over
or switched from the 3GPP network to the non-3GPP network
and whether the access policy information of the operator is
“single radio access”; if yes, the PDN GW/serving GW deter-
mines to delete the default bearer of the UE, and sends the
delete bearer request message corresponding to the default
bearer to the MME.

[0191] 4) The PDN GW/serving GW determines whether
to delete the default bearer of the UE according to the han-
dover or change of the UE in the access network, the terminal
capability of the UE, and the access policy information of the
operator, in which the PDN GW/serving GW determines
whether the handover or change of the UE in the access
network, the terminal capability of the UE, and the access
policy information of the operator satisfy one of the following
three conditions: 1. the UE is handed over or switched from
the 3GPP network to the non-3GPP network, the terminal
capability of the UE is “dual radio capability”, and the access
policy information of the operator is “single radio access™; 2.
the UE is handed over or switched from the 3GPP network to
the non-3GPP network, the access policy information of the
operator is “multi radio access”, and the terminal capability of
the UE is “single radio capability”; and 3. the UE is handed
over or switched from the 3GPP network to the non-3GPP
network, the terminal capability of the UE is “single radio
capability”, and the access policy information of the operator
is “single radio access”.

[0192] If yes, the PDN GW/serving GW determines to
delete the default bearer of the UE, and sends the delete bearer
request message corresponding to the default bearer to the
MME.

[0193] In step 709a, the MME returns a delete bearer
response message to the serving GW, and the serving GW
returns the delete bearer response message to the PDN GW.
[0194] Inthis step, the interface protocol between the PDN
GW and the serving GW is the GTP. If the interface protocol
between the PDN GW and the serving GW is the PMIP, step
709q is replaced by step 7095, in which the MME returns the
delete bearer response message to the serving GW, and the
serving GW returns the binding revocation Ack message to
the PDN GW.

Oct. 6, 2011

[0195] Instep 710, if the MME finds that the default bearer
of the UE is deleted, the MME deletes the MM context of the
UE (that is, the MME detaches the UE from the 3GPP net-
work).

[0196] Ifthe MME finds that the subscription data and the
MM context of the UE are deleted, the MME sends a purge
UE message to the HSS/AAA server, and the HSS/AAA
server purges the record of the UE, and returns a purge UE
Ack message to the MME.

[0197] In this step, it is determined whether to delete the
subscription data of the UE by the MME according to the
actual conditions. This step is optional.

[0198] Step 709 and step 710 may be performed at any
order.
[0199] In the above embodiment, the UE is detached after

step 707. The detachment process is as follows: according to
the handover or change of the UE in the access network, or
according to the handover or change of the UE in the access
network and the terminal capability of the UE, or according to
the handover or change of the UE in the access network and
the access policy information of the operator, or according to
the handover or change of the UE in the access network, the
terminal capability of the UE, and the access policy informa-
tion of the operator, the UE determines whether to perform
the detachment, which specifically includes the following
four circumstances.

[0200] 1) Itis determined whether the UE is handed over or
switched from the 3GPP network to the non-3GPP network;
if yes, the UE also deletes the default bearer, and deletes the
MM context and bearer resources used by the UE in the 3GPP
network (that is, the UE is detached from the 3GPP network);
otherwise, the UE does not delete the default bearer, and does
not delete the MM context used by the UE in the 3GPP
network.

[0201] 2)Itis determined whether the UE is handed over or
switched from the 3GPP network to the non-3GPP network
and whether the terminal capability of the UE is “single radio
capability”; if yes, the UE also deletes the default bearer, and
deletes the MM context and bearer resources used by the UE
in the 3GPP network (that is, the UE is detached from the
3GPP network); otherwise, the UE does not delete the default
bearer, and does not delete the MM context used by the UE in
the 3GPP network.

[0202] 3)Itis determined whether the UE is handed over or
switched from the 3GPP network to the non-3GPP network
and whether the access policy information of the operator is
“single radio access”; if yes, the UE also deletes the default
bearer, and deletes the MM context and bearer resources used
by the UE in the 3GPP network (that is, the UE is detached
from the 3GPP network); otherwise, the UE does not delete
the default bearer, and does not delete the MM context used
by the UE in the 3GPP network.

[0203] 4) It is determined whether the handover or change
of'the UE in the access network, the terminal capability of the
UE, and the access policy information of the operator satisfy
one of the following three conditions: 1. the UE is handed
over or switched from the 3GPP network to the non-3GPP
network, the terminal capability of the UE is “dual radio
capability”, and the access policy information of the operator
is “single radio access™; 2. the UE is handed over or switched
from the 3GPP network to the non-3GPP network, the access
policy information of the operator is “multi radio access”, and
the terminal capability of the UE is “single radio capability”;
and 3. the UE is handed over or switched from the 3GPP
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network to the non-3GPP network, the terminal capability of
the UE is “single radio capability”, and the access policy
information of the operator is “single radio access”.

[0204] Ifyes, the UE deletes the default bearer, and deletes
the MM context and bearer resources used by the UE in the
3GPP network (that is, the UE is detached from the 3GPP
network); otherwise, the UE does not delete the default
bearer, and does not delete the MM context used by the UE in
the 3GPP network.

[0205] FIG. 8 shows a third example of the method for user
detachment when a handover or change occurs in a heteroge-
neous network according to an embodiment of the present
invention. The method includes the following steps.

[0206] Steps 801-807 are the same as steps 201-207 in FIG.
2.

[0207] In step 808a, the PDN GW sends a detach request
message to the MME through the serving GW, and the detach
request message carries a cause value represented as “detach
because of UE’s accessing RAT changed from a 3GPP net-
work to a non-3GPP network”, which indicates that the
detach request message is caused by the handover or switch-
ing of the UE from the 3GPP network to the non-3GPP
network.

[0208] In this step, no interface exists between the PDN
GW and the MME. If an interface exists between the PDN
GW and the MME, step 808a is replaced by step 8085, in
which the PDN GW sends a Detach Request message to the
MME, and the Detach Request message carries a Cause value
represented as “Detach because of UE’s accessing RAT
changed from a 3GPP network to a non-3GPP network”,
indicating that the detach request message is caused by the
handover or change of the UE from the 3GPP network to the
non-3GPP network.

[0209] Ifthe interface protocol between the PDN GW and
the MME is the PMIP, step 808a is replaced by step 808c, in
which the PDN GW sends a binding revocation Ind message
to the serving GW, and the serving GW sends the detach
request message to the MME, and the detach request message
carries a cause value represented as “detach because of UE’s
accessing RAT changed from a 3GPP network to a non-3GPP
network”, indicating that the detach request message is
caused by the handover or change of the UE from the 3GPP
network to the non-3GPP network.

[0210] In step 808a, 808b, or 808c, before the detach
request message is sent, the process further includes deter-
mining whether to send the detach request message according
to the handover or change of the UE in the access network, or
according to the handover or change of the UE in the access
network and the terminal capability of the UE, or according to
the handover or change of the UE in the access network and
the access policy information of the operator, or according to
the handover or change of the UE in the access network, the
terminal capability of the UE, and the access policy informa-
tion of the operator; if yes, the detach request message is sent
to the MME; otherwise, the process ends. In steps 808a and
8085, the determination is performed by the PDN GW, and in
step 808c¢, the determination is performed by the serving GW.
Whether to send the detach request message may be deter-
mined according to the following circumstances.

[0211] 1) The PDN GW/serving GW determines whether
to send the detach request message to the MME according to
the handover or change of the UE in the access network, in
which the PDN GW/serving GW determines whether the UE
is handed over from the 3GPP network to the non-3GPP
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network; if yes, the detach request message is sent to the
MME; otherwise, the process ends.

[0212] 2) The PDN GW/serving GW determines whether
to send the detach request message to the MME according to
the handover or change of the UE in the access network and
the terminal capability of the UE, in which the PDN
GW/serving GW determines whether the UE is handed over
or switched from the 3GPP network to the non-3GPP network
and whether the terminal capability of the UE is “single radio
capability™; if yes, the detach request message is sent to the
MME; otherwise, the process ends.

[0213] 3) The PDN GW/serving GW determines whether
to send the detach request message to the MME according to
the handover or change of the UE in the access network and
the access policy information of the operator, in which the
PDN GW/serving GW determines whether the UE is handed
over or switched from the 3GPP network to the non-3GPP
network and whether the access policy information of the
operator is “single radio access™; if yes, the detach request
message is sent to the MME; otherwise, the process ends.
[0214] 4) The PDN GW/serving GW determines whether
to send the detach request message to the MME according to
the handover or change of the UE in the access network, the
terminal capability of the UE, and the access policy informa-
tion of the operator, in which the PDN GW/serving GW
determines whether the handover or change of the UE in the
access network, the terminal capability of the UE, and the
access policy information of the operator satisfy one of the
following three conditions: 1. the UE is handed over or
switched from the 3GPP network to the non-3GPP network,
the terminal capability of the UE is “dual radio capability”,
and the access policy information of the operator is “single
radio access”; 2. the UE is handed over or switched from the
3GPP network to the non-3GPP network, the access policy
information of the operator is “multi radio access”, and the
terminal capability of'the UE is “single radio capability”; and
3. the UE is handed over or switched from the 3GPP network
to the non-3GPP network, the terminal capability of the UE is
“single radio capability”, and the access policy information of
the operator is “single radio access”.

[0215] If yes, the detach request message is sent to the
MME; otherwise, the process ends.

[0216] In step 809a, the MME receives the detach request
message, deletes the MM context, and sends a detach
response message to the PDN GW through the serving GW.
[0217] In this step, no interface exists between the PDN
GW and the MME. If an interface exists between the PDN
GW and the MME, step 809q is replaced by step 8094, in
which the MME receives the detach request message, deletes
the MM context, and directly sends a detach response mes-
sage to the PDN GW.

[0218] Ifthe interface protocol between the PDN GW and
the MME is the PMIP, step 809a is replaced by step 809¢, in
which the PDN GW sends the detach response message to the
serving GW, and the serving GW returns a binding revocation
Ack message to the PDN GW.

[0219] In step 810, the MME initiates a bearer deletion
process to delete the bearer resources used by the UE on the
3GPP network side (including the MME, serving GW, and
PDN GW).

[0220] In step 811, if the MME finds that the subscription
data and the MM context of the UE are deleted, the MME
sends a purge UE message to the HSS/AAA server, and then
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the HSS/A A A server purges the record of the UE, and returns
a purge UE Ack message to the MME.
[0221] In this step, it is determined whether to delete the
subscription data of the UE by the MME according to the
actual conditions. This step is optional.

[0222] Step 809 and Step 811 may be performed at any
order.
[0223] In this embodiment, the UE is detached after step

807, and the detailed process thereof can be known with
reference to the descriptions of the third example of the
method for user detachment.

[0224] In this embodiment, it should be noted that, the
detach request message sent by the PDN GW or serving GW
may not carry the cause value.

[0225] In this embodiment, it should be noted that, the
method in this embodiment is also applicable to the handover
or switching of the UE from the non-3GPP network to the
3GPP network.

[0226] After the UE is handed over or switched from the
non-3GPP network to the 3GPP network, the PDN GW deter-
mines whether to detach the UE from the non-3GPP network
and whether to send the detach request message to the non-
3GPP GW, which includes determining whether to send the
detach request message according to the handover or change
of'the UE in the access network, or according to the handover
or change of the UE in the access network and the terminal
capability of the UE, or according to the handover or change
of the UE in the access network and the access policy infor-
mation of the operator, or according to the handover or
change of the UE in the access network, the terminal capa-
bility of the UE, and the access policy information of the
operator; if yes, the detach request message is sent to the
non-3GPP GW. The detailed process thereof can be known
with reference to the descriptions of the above embodiment.
[0227] FIG. 9 shows a fourth example of the method for
user detachment when a handover or change occurs in a
heterogeneous network according to an embodiment of the
present invention. The method includes the following steps.
[0228] Steps 901-907 are the same as steps 201-207 in FIG.
2.

[0229] In step 908, the PDN GW sends a register request
message to the HSS/AAA server, and the message carries an
RAT type of the UE.

[0230] The value of the RAT Type may be one of the fol-
lowing two circumstances.

[0231] The RAT Type may be a 3GPP network, which
indicates that the network that the UE accesses currently is a
3GPP network; and the RAT Type may be a non-3GPP net-
work, which indicates that the network that the UE accesses
currently is a non-3GPP network.

[0232] The RAT Type of the UE may also be a specific
network type, for example, GERAN, UTRAN, or EUTRAN
network in the 3GPP networks, or WLAN, Wimax, and
CDMA network in the non-3GPP networks.

[0233] Step 906 and step 908 may be performed at any
order.
[0234] In step 909, the HSS/AAA server returns a register

response message to the PDN GW.

[0235] Instep 910, when the HSS/AAA server determines
that the RAT Type of the UE registered last time is inconsis-
tent with that of the UE registered this time, the HSS/AAA
server sends a cancel location message to the MME, in which
the cancel location message carries a cause value represented
as “Cancel because of UE’s accessing RAT changed from a
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3GPP network to a non-3GPP network”, indicating that the
cancel location is caused by the handover or switching of the
UE from the 3GPP network to the non-3GPP network.
[0236] In this step, before the cancel location message is
sent to the MME, the process further includes that the HSS/
AAA server determines whether to send the cancel location
message according to the handover or change of the UE in the
access network, or according to the handover or change of the
UE in the access network and the terminal capability of the
UE, or according to the handover or change of the UE in the
access network and the access policy information of the
operator, or according to the handover or change of the UE in
the access network, the terminal capability of the UE, and the
access policy information of the operator; if yes, the HSS/
AAA server sends the cancel location message to the MME;
otherwise, the HSS/AAA server does not send the cancel
location message to the MME, and the process ends. Specifi-
cally, the determination process specifically includes the fol-
lowing circumstances.

[0237] 1) The HSS/AAA server determines whether to
send the cancel location message to the MME according to
the handover or change of the UE in the access network, in
which the HSS/AAA server determines whether the UE is
handed over or switched from the 3GPP network to the non-
3GPP network; if yes, the HSS/AAA server sends the cancel
location message to the MME; otherwise, the HSS/AAA
server does not send the cancel location message to the MME,
and the process ends.

[0238] 2) The HSS/AAA server determines whether to
send the cancel location message to the MME according to
the handover or switching of the UE in the access network and
the terminal capability of the UE, in which if the HSS/AAA
server determines that the UE is handed over or switched from
the 3GPP network to the non-3GPP network, and the terminal
capability of the UE is “single radio capability”, the HSS/
AAA server sends the cancel location message to the MME;
if the HSS/AAA server determines that the terminal capabil-
ity of the UE is “multi radio capability”, the HSS/AAA server
does not send the cancel location message to the MME.
[0239] 3) The HSS/AAA server determines whether to
send the cancel location message to the MME according to
the handover or change of the UE in the access network and
the access policy information of the operator, in which if the
HSS/AAA server determines that the UE is handed over or
switched from the 3GPP network to the non-3GPP network,
and the access policy information of the operator is “single
radio access”, the HSS/AAA server sends the cancel location
message to the MME;; if the HSS/AAA server determines that
the UE is handed over or switched from the 3GPP network to
the non-3GPP network, and the access policy information of
the operator is “multi radio access”, the HSS/AAA server
does not send the cancel location message to the MME.
[0240] 4) The HSS/AAA server determines whether to
send the cancel location message to the MME according to
the handover or switching ofthe UE in the access network, the
terminal capability of the UE, and the access policy informa-
tion of the operator, in which if the HSS/AAA server deter-
mines that the UE is handed over or switched from the 3GPP
network to the non-3GPP network, the terminal capability of
the UE is “dual radio capability”, and the access policy infor-
mation of the operator is “single radio access™, or if the
HSS/AAA server determines that the UE is handed over or
switched from the 3GPP network to the non-3GPP network,
the access policy information of the operator is “multi radio
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access”, and the terminal capability of the UE is “single radio
capability”, or if the HSS/A A A server determines that the UE
is handed over or switched from the 3GPP network to the
non-3GPP network, the terminal capability of the UE is
“single radio capability”, and the access policy information of
the operator is “single radio access”, the HSS/AAA server
sends the cancel location message to the MME; if the HSS/
AAA server determines that the terminal capability of the UE
is “dual radio capability” and the access policy information of
the operator is “multi radio access”, the HSS/AAA server
does not send the cancel location message to the MME.
[0241] Instep 911, after receiving the cancel location mes-
sage, the MME deletes the MM context of the UE, and returns
a cancel location Ack message to the HSS/AAA server.
[0242] In step 912, if the MME finds that the subscription
data and the MM context of the UE are deleted, the MME
sends a purge UE message to the HSS/AAA server, and then
the HSS/A A A server purges the record of the UE, and returns
a purge UE Ack message to the MME.

[0243] In this step, it is determined whether to delete the
subscription data of the UE by the MME according to the
actual conditions. This step is optional.

[0244] In step 913, the MME initiates a bearer deletion
process to delete the bearer resources used by the UE on the
3GPP network side (including the MME, serving GW, and
PDN GW).

[0245] In this embodiment, the UE is detached after step
907, and the detailed process thereof can be known with
reference to the descriptions of the third example of the
method for user detachment.

[0246] Inthis embodiment, it should be noted that, the HSS
and the AAA server may be configured in different entities or
in a same entity. When the HSS and the AAA server are
configured in different entities, the register request message
sent by the PDN GW in step 908 is forwarded to the HSS
through the AAA server, the register response message sent
by the HSS in step 909 is forwarded to the PDN GW through
the AAA server, the cancel location message sent to the MME
in step 910 is sent to the MME by the HSS, and the purge UE
message sent by the MME in step 912 is sent to the HSS. The
cancel location message sent by the HSS/AAA server may
not carry the cause value.

[0247] In this embodiment, it should be noted that, the
method in this embodiment is also applicable to the handover
or switching of the UE from a non-3GPP network to a 3GPP
network.

[0248] In Step I, after the UE is handed over or switched
from the non-3GPP network to the 3GPP network, the MME
or the PDN GW registers a new RAT Type of the UE with the
HSS/AAA server.

[0249] In Step II, if the HSS/AAA server determines that
the RAT type of the UE registered last time is inconsistent
with that of the UE registered this time, the HSS/AAA server
determines whether to send the cancel location message to a
non-3GPP GW (to notify the non-3GPP GW to detach the UE
from the non-3GPP network) according to the handover or
change of the UE in the access network, or according to the
handover or change of the UE in the access network and the
terminal capability of the UE, or according to the handover or
change of the UE in the access network and the access policy
information of the operator, or according to the handover or
change of the UE in the access network, the terminal capa-
bility of the UE, and the access policy information of the
operator. If yes, the HSS/AAA server sends the cancel loca-
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tion message to the non-3GPP GW. The detailed process
thereof can be known with reference to the descriptions of the
above embodiment.

[0250] FIG. 10 shows a fifth example of the method for user
detachment when a handover or change occurs in a heteroge-
neous network according to an embodiment of the present
invention. The method includes the following steps.

[0251] In step 1001, the UE accesses a 3GPP access net-
work through the serving GW and the PDN GW.

[0252] Instep 1002, the UE triggers a handover or switch-
ing from the 3GPP network to the non-3GPP network.
[0253] Instep 1003, the MME sends a handover or switch-
ing request (HO Request) message to a non-3GPP GW.
[0254] In this step, as for a WLAN system, the non-3GPP
GW is an EPDG; as for a Wimax system, the non-3GPP GW
is an ASN GW; and as for a CDMA system, the non-3GPP
GW is an AGW.

[0255] In Step 1004, the non-3GPP GW performs a
resource create procedure.

[0256] In this step, the resource create procedure includes
performing the processes of user authentication and PMIP
tunnel binding.

[0257] In step 1005, the non-3GPP GW returns an HO
response message to the MME.

[0258] In step 1006, the MME sends an HO command
message to the UE, and commands the UE to hand over or
switch to an access network of the non-3GPP network.
[0259] In step 1007, the UE sends an access request mes-
sage to the non-3GPP GW, and is handed over or switched to
the non-3GPP network.

[0260] In step 1008, the non-3GPP GW returns an access
accept message to the UE.

[0261] Steps 1001-1008 and the process of the handover or
switching of the UE from a 3GPP network to a non-3GPP
network in the prior art implement functions similar to that of
steps 201-207 in FIG. 2.

[0262] In step 1009, the non-3GPP GW returns an HO
complete message to the MME.

[0263] Instep 1010, the MME returns an HO complete Ack
message to the non-3GPP GW.

[0264] Step 1010 further includes: determining, by the
MME, whether to delete the MM context of the UE (that s, to
detach the UE from the 3GPP network) according to the
handover or change of the UE in the access network, or
according to the handover or change of the UE in the access
network and the terminal capability of the UE, or according to
the handover or change of the UE in the access network and
the access policy information of the operator, or according to
the handover or change of the UE in the access network, the
terminal capability of the UE, and the access policy informa-
tion of the operator; if yes, the MME deletes the MM context
of'the UE; otherwise, the process ends. Specifically, the deter-
mination process includes the following four circumstances.
[0265] 1) The MME determines whether to delete the MM
context of the UE according to the handover or change of the
UE in the access network, in which if the MME determines
that the UE is handed over or switched from the 3GPP net-
work to the non-3GPP network, the MME deletes the MM
context of the UE; otherwise, the MME does not delete the
MM context of the UE.

[0266] 2)The MME determines whether to delete the MM
context of the UE according to the handover or change of the
UE in the access network and the terminal capability of the
UE, in which if the MME determines that the UE is handed
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over or switched from the 3GPP network to the non-3GPP
network, and the terminal capability of the UE is “single radio
capability”, the MME deletes the MM context of the UE; if
the MME determines that the terminal capability of the UE is
“multi radio capability”, the MME does not delete the MM
context of the UE.

[0267] 3)The MME determines whether to delete the MM
context of the UE according to the handover or change of the
UE in the access network and the access policy information of
the operator, in which if the MME determines that the UE is
handed over or switched from the 3GPP network to the non-
3GPP network, and the access policy information of the
operator is “single radio access”, the MME deletes the MM
context of the UE; if the MME determines that the access
policy information of the operator is “multi radio access”, the
MME does not delete the MM context.

[0268] 4)The MME determines whether to delete the MM
context of the UE according to the handover or change of the
UE in the access network, the terminal capability of the UE,
and the access policy information of the operator, in which if
the MME determines that the UE is handed over or switched
from the 3GPP network to the non-3GPP network, the termi-
nal capability of the UE is “dual radio capability”, and the
access policy information of the operator is “single radio
access”, or if the MME determines that the UE is handed over
or switched from the 3GPP network to the non-3GPP net-
work, the access policy information of the operator is “multi
radio access”, and the terminal capability of the UE is “single
radio capability”, or if the MME determines that the UE is
handed over or switched from the 3GPP network to the non-
3GPP network, the terminal capability of the UE is “single
radio capability”, and the access policy information of the
operator is “single radio access”, the MME deletes the MM
context of the UE; if the MME determines that the terminal
capability of the UE is “dual radio capability”, and the access
policy information of the operator is “multi radio access”, the
MME does not delete the MM context of the UE.

[0269] Instep 1011, ifthe MME finds that the subscription
data and the MM context of the UE are deleted, the MME
sends a purge UE message to the HSS/AAA server, and then
the HSS/A A A server purges the record of the UE, and returns
a purge UE Ack message to the MME.

[0270] In this step, it is determined whether to delete the
subscription data of the UE by the MME according to the
actual conditions. This step is optional.

[0271] In step 1012, the MME initiates a bearer deletion
process to delete the bearer resources used by the UE on the
3GPP network side (including the MME, serving GW, and
PDN GW).

[0272] In this embodiment, the UE is detached after Step
1007, and the detailed process thereof can be known with
reference to the descriptions of the third example of the
method for user detachment.

[0273] In this embodiment, it should be noted that, the
method in this embodiment is also applicable to the handover
or switching of the UE from the non-3GPP network to the
3GPP network.

[0274] In Step L, after the UE is handed over or switched
from the non-3GPP network to network, the MME returns an
HO complete message to the non-3GPP GW.

[0275] Instep 11, the non-3GPP GW determines whether to
delete the MM context of the UE (that is, to detach the UE
from the non-3GPP network) according to the handover or
change of the UE in the access network, or according to the
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handover or change of the UE in the access network and the
terminal capability of the UE, or according to the handover or
change of the UE in the access network and the access policy
information of the operator, or according to the handover or
change of the UE in the access network, the terminal capa-
bility of the UE, and the access policy information of the
operator; if yes, the non-3GPP GW deletes the MM context of
the UE. The detailed process thereof can be known with
reference to the descriptions of the above embodiment.
[0276] FIG. 11 shows a sixth example of the method for
user detachment when a handover or change occurs in a
heterogeneous network according to an embodiment of the
present invention. The method includes the following steps.

[0277] Steps 1101-1102 are the same as steps 201-202 in
FIG. 2.
[0278] Instep 1103, the UE sends a detach request message

to the MME, and the detach request message carries a cause
value represented as “detach because of UE’s accessing RAT
changed from a 3GPP network to a non-3GPP network”,
indicating that the detach request message is caused by the
handover or change of the UE from the 3GPP network to the
non-3GPP network.

[0279] In this step, before the UE sends the detach request
message to MME, the process further includes determining
whether to detach the UE from the 3GPP network according
to the handover of the UE in the access network, or according
to the handover of the UE in the access network and the
terminal capability of the UE, or according to the handover of
the UE in the access network and the access policy informa-
tion of the operator, or according to the handover of the UE in
the access network, the terminal capability of the UE, and the
access policy information of the operator. If yes, the UE sends
the detach request message to the MME; otherwise, step 1107
is performed. The terminal capability of the UE and the access
policy information of the operator are obtained by the net-
work elements according to the processes of FIGS. 3 and 4.
Specifically, the determination process includes the following
circumstances.

[0280] 1) The UE determines whether to detach the UE
from the 3GPP network and whether to send the detach
request message to the MME according to the handover or
change of the UE in the access network, in which the UE
determines whether the UE is handed over or switched from
the 3GPP network to the non-3GPP network; if yes, the MM
context and bearer resources of the 3GPP network in the UE
are deleted, and the detach request message is sent to the
MME; otherwise, step 1107 is performed.

[0281] 2) The UE determines whether to detach the UE
from the 3GPP network and whether to send the detach
request message to the MME according to the handover or
change of the UE in the access network and the terminal
capability of the UE, in which if the UE determines that the
UE is handed over or switched from the 3GPP network to the
non-3GPP network, and the terminal capability of the UE is
“single radio capability”, the MM context and the bearer
resources of the 3GPP network in the UE are deleted, and the
detach request message is sent to the MME; if the UE deter-
mines that the terminal capability of the UE is “multi radio
capability”, the MM context of the 3GPP network in the UE
is not deleted (that is, the UE is not detached from the 3GPP
network), the detach request message is not sent to the MME,
and step 1107 is performed.

[0282] 3) The UE determines whether to detach the UE
from the 3GPP network and whether to send the detach
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request message to the MME according to the handover or
change of the UE in the access network and the access policy
information of the operator, in which if the UE determines
that the UE is handed over or switched from the 3GPP net-
work to the non-3GPP network, and the access policy infor-
mation of the operator is “single radio access”, the MM
context and the bearer resources of the 3GPP network in the
UE are deleted, and the detach request message is sent to the
MME; if the UE determines that the access policy informa-
tion of the operator is “multi radio access”, the MM context of
network in the UE is not deleted (that is, the UE is not
detached from the 3GPP network), the detach request mes-
sage is not sent to the MME, and step 1107 is performed.
[0283] 4) The UE determines whether to detach the UE
from the 3GPP network according to the handover or change
of'the UE in the access network, the terminal capability of the
UE, and the access policy information of the operator, in
which if the UE determines that the UE is handed over or
switched from the 3GPP network to the non-3GPP network,
the terminal capability of the UE is “dual radio capability”,
and the access policy information of the operator is “single
radio access”, or if the UE determines that the UE is handed
over or switched from the 3GPP network to the non-3GPP
network, the access policy information of the operator is
“multi radio access”, and the terminal capability of the UE is
“single radio capability”, or if the UE determines that the UE
is handed over or switched from the 3GPP network to the
non-3GPP network, the terminal capability of the UE is
“single radio capability”, and the access policy information of
the operator is “single radio access”, the MM context and the
bearer resources of the 3GPP network in the UE are deleted,
and the detach request message is sent to the MME. Ifthe UE
determines that the terminal capability of the UE is “dual
radio capability”, and the access policy information of the
operator is “multi radio access”, the MM context of the 3GPP
network in the UE is not deleted (that is, the UE is not
detached from the 3GPP network), the detach request mes-
sage is not sent to the MME, and step 1107 is performed.
[0284] In step 1104, after the MME receives the detach
request message, the MME deletes the MM context of the UE
in the MME, initiates a bearer deletion process, and deletes
the bearer resources used by the UE on the 3GPP network
side.

[0285] In this step, the bearer resources used by the UE on
the 3GPP network side include the bearer resources used by
the UE in the MME, serving GW, and PDN GW.

[0286] Instep 1105, if the MME finds that the subscription
data and the MM context of the UE are deleted, the MME
sends a purge UE message to the HSS/AAA server, and then
the HSS/A A A server purges the record of the UE, and returns
a purge UE Ack message to the MME.

[0287] In this step, it is determined whether to delete the
subscription data of the UE by the MME according to the
actual conditions. This step is optional.

[0288] Instep 1106, the MME sends a Detach Accept mes-
sage to the UE.

[0289] Steps 1107-1111 are the same as steps 203-207 in
FIG. 2.

[0290] Step 1103 and step 1107 may be performed at any
order.

[0291] In this embodiment, it should be noted that, the

method in this embodiment is also applicable to the handover
or switching of the UE from the non-3GPP network to the
3GPP network.
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[0292] When the UE is handed over from the non-3GPP
network to the 3GPP network, the UE determines whether to
detach the UE from the non-3GPP network according to the
handover of the UE in the access network, or according to the
handover of the UE in the access network and the terminal
capability of the UE, or according to the handover of the UE
in the access network and the access policy information of the
operator, or according to the handover of the UE in the access
network, the terminal capability of the UE, and the access
policy information of the operator. If yes, the UE sends the
detach request message to the non-3GPP GW. The detailed
process thereof can be known with reference to the descrip-
tion of the above embodiment.

[0293] It should be noted that, in this embodiment, the
serving GW and the PDN GW may be configured in different
entities or in the same entity. When the serving GW and the
PDN GW are configured in the same entity, the messages
between the serving GW and the PDN GW are transmitted in
the same entity. The HSS and the AAA server may be con-
figured in different entities or in the same entity. If the HSS
and the AAA server are configured in different entities, the
MME sends the purge UE message to the HSS.

[0294] In the embodiments of the present invention, if the
user detachment is caused by the handover or change of the
UE from the 3GPP network to the non-3GPP network, after
the user detachment, the process may further include: setting,
by the MME of the 3GPP, the state of the UE to an invalid
state. Specifically, the process of setting, by the MME of the
3GPP, the state of the UE to an invalid state is implemented as
follows.

[0295] The MME deletes the subscription date information
and the MM context of the UE.

[0296] Alternatively, the MME retains the subscription
data information of the UE, but sets the state of the MME used
by the UE to an invalid state.

[0297] Alternatively, the state of the MME used by the UE
is set to an invalid value.

[0298] Alternatively, the MME retains the subscription
data information of the UE, but sets a change flag location of
the MME used by the UE to a changed state.

[0299] In the embodiments of the present invention, if the
user detachment is caused by the handover or switching of the
UE from the non-3GPP network to the 3GPP network, after
the user detachment, the process may further include: setting,
by the non-3GPP GW ofthe non-3GPP, the state of the UE to
an invalid state. Specifically, the process of setting, by the
non-3GPP GW of the non-3GPP, the state of the UE to an
invalid state is implemented as follows.

[0300] The non-3GPP GW deletes the subscription data
information and the MM context of the UE.

[0301] Alternatively, the non-3GPP GW retains the sub-
scription data information of the user, but sets the state of the
non-3GPP GW used by the UE to an invalid state.

[0302] Alternatively, the address of the non-3GPP GW
used by the UE is set to an invalid value.

[0303] Alternatively, a non-3GPP GW retains the subscrip-
tion data information of the user, but sets a change flag posi-
tion of the non-3GPP GW used by the UE to a changed state.
[0304] FIG. 12 shows a system for user detachment when a
handover or change occurs in a heterogeneous network
according to an embodiment of the present invention. The
system includes a UE and a network side.
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[0305] The UE is adapted to be handed over or switched
from a source network on the network side to a target net-
work.

[0306] The network side is adapted to hand over or switch
the UE from the source network to the target network to
detach the UE from the source network.

[0307] The UE may include a first handover or change
module, and the network side may include a second handover
or change module and a second detachment module.

[0308] The first handover or change module is adapted to
enable the UE to be handed over or switched from the source
network to the target network.

[0309] The second handover or change module is adapted
to enable the network side to hand over or switch the UE from
the source network to the target network.

[0310] The second detachment module is adapted to enable
the network side to detach the UE from the source network.
[0311] Optionally, the UE includes a first detachment mod-
ule adapted to detach the UE from the source network.
[0312] Optionally, the UE includes a first detachment deter-
mination module and a second detachment determination
module disposed on the network side.

[0313] The first detachment determination module is
adapted to determine whether to detach the UE from the
source network, and if yes, an enable instruction is sent to the
first detachment module to enable the first detachment mod-
ule.

[0314] The second detachment determination module is
adapted to determine whether to detach the UE from the
source network, and if yes, an enable instruction is sent to the
second detachment module to enable the second detachment
module. The second detachment determination module may
be disposed in a network element on a network side, such as
an MME, a PDN GW, a serving GW, or an HSS/AAA server.
[0315] The UE further includes a module for sending ter-
minal capability of a UE and a module for receiving access
policy information of an operator, and the network side fur-
ther includes a module for receiving the terminal capability of
the UE and a module for sending the access policy informa-
tion of the operator.

[0316] The module for sending the terminal capability of
the UE is adapted to send the terminal capability of the UE to
the network side, and the module for receiving the access
policy information of the operator is adapted to receive the
access policy information of the operator sent by the network
side.

[0317] The module for receiving the terminal capability of
the UE is adapted to receive the terminal capability of the UE
sent by the UE, and the module for sending the access policy
information of the operator is adapted to send the access
policy information of the operator to the UE.

[0318] Based on the solutions for user detachment when a
handover or change occurs in a heterogeneous network
according to the embodiments of the present invention, when
the UE is handed over or switched from the source network on
the network side to the target network on the network side, the
source network can detach the UE from the source network,
and the UE can detach the UE from the source network.
[0319] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
present invention without departing from the scope of the
invention. In view of the foregoing, it is intended that the
present invention cover modifications and variations of this
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invention provided that they fall within the scope of the fol-
lowing claims and their equivalents.

What is claimed is:

1. A method for detaching a user equipment (UE) when a
handover from a 3rd generation partnership project (3GPP)
network to a non-3GPP network occurs, comprising:

receiving, by a mobility management entity (MME) of the

3GPP network, a delete bearer request sent by a serving
gateway (GW) of the 3GPP network which carries a
cause information element (IE), wherein the cause IE
indicates the UE handovers from the 3GPP network to
the non-3GPP network;

deleting, by the MME, bearer resources of the UE;

detaching, by the MME, the UE from the 3GPP network

when all the bearer resources of the UE are deleted.

2. The method according to claim 1, wherein the cause IE
is set to “UE’s accessing RAT changed from a 3GPP network
to a non-3GPP network™.

3. The method according to claim 2, further comprising:

setting, by a packet data network gateway (PDN GW), the

cause IE to “UE’s accessing RAT changed from a 3GPP
network to a non-3GPP network™;

sending, by the PDN GW, the delete bearer request mes-

sage carrying the cause IE to the serving GW; and
sending, by the serving GW, the delete bearer request mes-
sage carrying the cause IE to the MME.

4. The method according to claim 1, wherein detaching, by
the MME, the UE from the 3GPP network further comprises:

detaching, by the MME, the UE from the 3GPP network

without sending a detach request message to the UE.

5. The method according to claim 1, comprising:

detaching, by the MME, the UE from the 3GPP network if

aterminal capability of the UE is single radio capability.

6. The method according to claim 1, comprising:

detaching, by the MME, the UE from the 3GPP network if

access policy information of an operator is single radio
access.

7. The method according to claim 1, comprising:

detaching, by the MME, the UE from the 3GPP network if

a terminal capability of the UE is dual radio capability
and access policy information of an operator is single
radio access; or if the terminal capability of the UE is
single radio capability and the access policy information
of the operator is dual radio access; or if the terminal
capability of the UE is the single radio capability and the
access policy information of the operator is the single
radio access.

8. A network device, configured to:

receive a delete bearer request sent by a serving gateway

(GW) of a 3GPP network when a handover from the
3GPP network to a non-3GPP network occurs, wherein
the delete bearer request carries a cause information
element (IE) which indicates a user equipment han-
dovers from the 3GPP network to the non-3GPP net-
work;

delete bearer resources of the user equipment; and

detach the UE from the 3GPP network when all the bearer

resources of the UE are deleted.

9. The network device according to claim 8, wherein the
cause [E is setto “UE’s accessing RAT changed from a 3GPP
network to a non-3GPP network™.
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10. The network device according to claim 9, wherein the
delete bearer request is sent from a packet data network
gateway to the network device via the serving gateway,
wherein the cause IE is set to “UE’s accessing RAT changed
from a 3GPP network to a non-3GPP network”™ by the packet
data network gateway.

11. The network device according to claim 8, wherein the
network device is configured to detach the UE from the 3GPP
network without sending a detach request message to the UE.

12. The network device according to claim 8, wherein the
network device is configured to detach the UE from the 3GPP
network if a terminal capability of the UE is single radio
capability.
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13. The network device according to claim 8, wherein the
network device is configured to detach the UE from the 3GPP
network if access policy information of an operator is single
radio access.

14. The network device according to claim 8, wherein the
network device is configured to detach the UE from the 3GPP
network if a terminal capability of the UE is dual radio capa-
bility and access policy information of an operator is single
radio access; or if the terminal capability of the UE is single
radio capability and the access policy information of the
operator is dual radio access; or if the terminal capability of
the UE is the single radio capability and the access policy
information of the operator is the single radio access.
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